Background The surgical management of sacrococcygeal pilonidal sinus (PS) is still a matter of discussion. Therapy ranges from complete wide excision with or without closure of the wound to excochleation of the sinus with a brush. In this paper, we introduce a novel limited excision technique. The aim of this study was to assess the morbidity and recurrence rate of this technique. Materials and methods Limited excision consisted of a selective extirpation of the sinus after tagging the tract with methylene blue. Ninety-three consecutive patients, who underwent surgery between 2001 and 2004, were analyzed. The patients' survey was performed by mail questionnaire and telephone interview inquiring recurrence, time off work, and time to wound healing. Results Seventy-three percent of the patients were treated in an outpatient setting. With a median follow-up of 2 years, the recurrence rate was 5%. The median time off work was 2 weeks. The median wound healing time was 5 weeks. Conclusion Limited excision for PS can be done in an outpatient setting with a low recurrence rate and short time off work.
Introduction
Sacrococcygeal pilonidal sinus (PS) is a common disease, but its treatment remains controversial. Surgical therapy ranges from excochleation to excisions with complex reconstructive cutaneous flaps. Among these different techniques, wide excision to the level of the sacrococcygeal fascia with open wound is probably the most performed treatment and has a recurrence rate of 5-13% [1, 2] . For wide excisions with primary closure of the wound such as the Limberg flap or Z-plasty, lower recurrence rates of 0 [3] and 4% [4] have been shown. However, with wide-excision techniques, most patients require hospitalization of several days [3, 5, 6] and had a period off work up to 1 month [7] .
In this study, we describe a novel technique of limited extirpation of the PS (sinusectomy). The aim of this study was to assess the morbidity and efficacy of this technique.
Materials and methods

Patient population
Ninety-three patients with a PS were operated between 2001 and 2004 in our department. The medical records were reviewed with reference to operating time, type of anesthesia, duration of hospitalization, and postoperative complications. A questionnaire was sent to all patients inquiring recurrence, wound healing time, and inability to work. Additionally, a telephone survey was performed to improve the response rate of the mail questionnaire.
Surgical technique of limited excision (sinusectomy)
Noninfected PS was primarily treated with a limited excision according to a standardized technique: The patient was placed prone in a genupectoral position, and the shaved intergluteal fold was separated by tapes. If surgery was performed in local anesthesia, lidocaine 1% and epinephrine 1:100,000 was used. The orifices of the PS were probed, and diluted methylene blue was injected to mark the subcutaneous tract. Next, the orifices and sinus were closely excised with the scalpel or scissor following the methylene-marked tissue as shown in Fig. 1 . After hemostasis, the wounds were left open to intend secondary wound healing. No postoperative antibiotic treatment was given. All patients were instructed to shower the wound at least twice a day and shave their intergluteal region once a week until complete healing was achieved. All patients were seen at least once at the outpatients' clinic and then were referred to the general practitioner.
In case of infection, PS was first drained by a small incision of the abscess in local anesthesia. Two weeks later, the sinusectomy as described above was performed.
Results
Seventy-two men (77%) and 21 women (23%) have been treated by sinusectomy. The median age was 28 years (range= 14-47) with a median body mass index of 25.0 kg/m 2 (range=19.4-41.0). Fifty-four (58%) patients underwent primary sinusectomy. Thirty-nine (42%) presented with an infected PS. After incision of the abscess, sinusectomy was performed 2 weeks later. None of the patients had surgery for PS before.
The sinusectomy was performed in 52% under local anesthesia. At the beginning of the study, local anesthesia was used irregularly and became the preferential type of anesthesia since 2003. The median operation time was 20 min (range=20-60). Seventy-three percent of patients were treated in an outpatient setting (defined as hospitalization less than 12 h). The remaining 27% of patients had a median hospital stay of 1 day (range=1-15). The postoperative complication rate was 6.5% (n=6/93). The patients presented either with bleeding (n=2/93), infection (n=2/93), or delayed wound healing (n=2/93), and all were treated conservatively. No reoperation was necessary.
Median follow-up was 28 months (range=4-73) The primary response rate to the questionnaire was 61% (n=57). After an additional telephone survey, the response rate could be improved to 81% (n=75). Eighteen patients were lost to follow-up. The median time for wound healing (defined as complete closure of the skin) after sinusectomy was 5 weeks (range=1-30). The median time off work was 2 weeks (range=1-12). The recurrence rate was 5% (n=4/75).
Discussion
The treatment of PS is still a matter of debate. Various operations are described in the literature offering low recurrence rates but differ in morbidity, length of hospital stay, and work off time. A common sense for treatment is still lacking [8] . It is generally agreed that the treatment of choice for PS should be characterized by a short time of wound healing with a low recurrence rate, a short hospital stay, and a short time off work [8, 9] .
For sinusectomy, we found a recurrence rate of 5% with a median follow up of 2 years. Almost three fourths of the patients (73%) could be treated in an outpatient setting. If hospitalization was necessary, most of the patients were dismissed within 1 day. Despite a wound healing time of 5 weeks, patients returned to work within 2 weeks.
We compared our results with other studies to estimate the reliability of our data. Gupta [7] reported recurrence rates of 13% using wide-excision techniques, while other studies achieved 5% in larger trials [2] . A recurrence rate of 3-10% is described for excision with marsupialization of the wound [10, 11] . Reconstructive flaps according to Limberg's technique come with a recurrence rate of 0-6% [3, 12] in prospective randomized studies. However, it was not mentioned in all these studies that surgery was per- Fig. 1 Step-by-step illustration of limited excision. Close incision of pilonidal orifices after marking the PS with diluted methylene blue (a, b). Preparation and subcutaneous extirpation of the sinus (c, d) formed in an outpatient setting. Hospital stay varied from 2 to 5 days [3, 7] using wide-excision techniques, and median time off work was reported from 19 up to 38 days [3, 13] , what is considerably higher than after sinusectomy.
In our study, we found a median wound healing time of 5 weeks. Although primary closure may accelerate wound healing [1] , we avoided primary closure of the wound. Many studies reported higher recurrence rates [14, 15] , especially if primary closure was performed in midline [16] . However, we found not a shorter wound healing after excision and open granulation in comparative studies. A wound healing time from 7 to 12 weeks was reported [7, 11, 13] .
The term of limited excision in the literature for PS is often associated with techniques according to Bascom or Lord [17, 18] . Bascom described a parallel incision a few centimetres away from the midline, where the cavity is entered and the hair and granulation tissue are curetted. Lord introduced an excochleation of the PS with a brush. Bascom's technique has been described as an outpatient procedure with a recurrence rate of 10% [19, 20] . Lord's techniques was reported with an recurrence rate of 24% and a hospital stay of 5 days [21] . Probably due to the high recurrence rate, these limited excision techniques are not performed in surgical routine.
Considering the problems of retrospective analysis, there are two issues that have to be respected when interpreting our results: First, the recurrence rate of this study might be higher as demonstrated due to a non-respondent bias. If the worst comes to the worst all non-responder (n=18) might have recurrent PS. This would imply a recurrence rate of 24%. Probably, within the 18 missing patients one or two of them had a recurrence. This would not markedly change the overall recurrence rate of 5-6%. Our response rate of 81% is high compared to the mean response rate of 54% for mailed surveys [22] . This review concluded that there is not a direct relationship between response rate and bias. Surveys with high response rates may contain a nonrespondent bias, and surveys with very low response rates may not. Hence, we may assume that our findings provide a representative sample of the population.
Second, the wound healing time might have been shorter than it is reported in this study. The wound healing time was assessed by the patients themselves and was not determined by a physician. The wound healing time might more reflect the disappearance of any discomfort at the intergluteal fold than the complete closure of the skin after surgery. This may explain the wide range of the reported wound healing time (1 to 30 weeks). Nevertheless, after 2 weeks, the wounds were nearly asymptomatic, as most patients fully returned to work.
In conclusion, sinusectomy is a novel limited excision technique for non-infected PS. It may be performed in an outpatient setting and under local anaesthesia with low morbidity and low recurrence rate. Time off work is considerably short. Therefore sinusectomy is a promising novel approach in the treatment of PS.
